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q ≤ qj ,
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qj = d, qj ≥ 0,
xuj}



























(q1, · · · , qS)
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ϕSj (p1(·), · · · , pS(·), qj)
def
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{qj(p1(·), · · · , pS(·)), j = 1, . . . ,S}
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j ) ≥ ϕSj (p
∗








































































 'ﬃﬁﬂm- M\ 	9 
*
8













































































































  ﬁ;.0 ﬁ





























  - H
	

















































































































































































(u∗1, · · · , u
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Lj(q∗j ) = p
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−j , uj) = qj ≤ q
∗











































−j , uj) = q
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L−1j (p) = 0
¨©sumOxjdc
0 ≤ p ≤ Lj(0)




























































































Lj(0) ≥ p∗ $
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∗), p∗j = p
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1 ∈ [d− q˜2, qˆ1], p
∗), u∗2 = (q˜2, p
∗


















































































1 ∈ [d− qˆ2, qˆ1], p




























































































































































































∗) = q∗j ≥


















pj ≥ Lj(qj) ≥ Lj(q
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ui = (qi, p)
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(q1, · · · , qS)




























































































































∗ − ), ∀ > 0,
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p∗j = p






























































([0, 1]; 10), (]1, 3]; 15), (]3, 4]; 25), (]4, 10]; 50)
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p ρ1(p) ρ2(p) ρ3(p) ρ4(p) ρ5(p) O(p)
p ∈ [0, 10[
     
p ∈ [10, 15[
=   =  
p ∈ [15, 20[
   Ł  
p ∈ [20, 23[
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u∗4 = (4, p
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u = (u1, · · · , uS)
ª
uj = (qj , pj)
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C ′(0) > p,
Q̂j(p) = {d}
ﬁ 
C ′(d) < p,
Q̂j(p) = {q, C ′j(q




















pq − Cj(q) ≥ p(q + )− Cj(q + ),
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(qp− Ci(q)) ≥ q˜p− Ci(q˜)

























































































































































































































































































































{qp∗1 − C1(q)} < max
q∈[0,d]






qˆ1 ∈ Q̂1(p∗1 + ¯)
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= min{p, max(q ∈ Q̂1(p)) + max(q ∈ Q̂2(p)) ≥ d},
I+
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q1 + q2 = d
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((q∗1 , pmax), (q
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pmax = min{p ∈ I} $
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j=1 max(q ∈ Q̂j(p)) ≥ d},
I+ = max{p,
∑S
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((q∗1 , pmax), · · · , (q
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(q1, · · · , qS) $ qj ≤ q
∗
j , j =
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pmax > min{p ∈ I}
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j=1 max{q ∈ Q̂j(p)}
¦
p ∈ [0, 10[ = 10 ∈]10, 15[ = 15 ∈]15, 20[ = 20 ∈]20, 23[
o(p)
      =¸
O(p)












O(p) < 10 = d
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o(p) > 10 = d
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q∗1 ≥ 3, q
∗
2 ≥ 1, q
∗
3 ≥ 2, q
∗






















q1 = 3, q2 = 1, q3 = 2, q4 =
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p1(q) = α1q + β1
xj}
p2(q) = α2q + β2, α1 ≥ 0, α2 ≥ 0,
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(2dc1 − p)(2pc1 − 2c1c2d+ c2p).
[]sgiYLgiT}xg
ψ2(p
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JS1(a1, b1, a2, b2) =
(b1 + b2 + d)(a1b2 + a1d− b1a2)
(a1 + a2)2
−






JS2(a1, b1, a2, b2) =
(b1 + b2 + d)(a2b1 + a2d− b2a1)
(a1 + a2)2
−




































































































































































(1 + 2c2a1)(a1 + 2c1a2a1 − a2)d





(1 + 2c1a2)(a2 + 2c2a1a2 − a1)d


































































































































































(β1 − β2 − 2α2d)( (β2 + 2α2d)(α1 − α2) + β1(3α2 + α1)− 2c1(α1 + α2) ) = 0
β1(α1 + 2α2)− α2(β2 + 2α2d)− c1(α1 + α2)) = 0
(β2 − β1 − 2dα1)( (β1 + 2α1d)(α2 − α1) + β2(3α1 + α2)− 2c2(α1 + α2) ) = 0
β2(2α1 + α2)− α1(β1 + 2α1d)− c2(α1 + α2)) = 0
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p = (p1(·), · · · , pS(·))
ª
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q11 + q12 =
−2β1 + 2β2 + 3α2.(d1 + d2) + δ22 − δ12
3(α1 + α2)
,
q21 + q22 =

























2 + (β1 − C1)x, α2y












































































n1((n1 − 3β1)d− 2α1n1)
9d3
= 0,
−4α1n1 + 3d(n1 − 2β1)
9d2
= 0,
n2((n2 − 3β2)d− 2α2n2)
9d3
= 0,
































uPj = γj(uM1 , uM2), j = 1, 2
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JM1(uM1 , uP1 , uP2)
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xuj} xu@sCkfg¨©sC ~s£"Y/mie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= 0, i = 1, 2.
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